Weather and 


Edwards 412th 
SCOTT WILEY 
METEOROLOGIST 
FLIGHT INSTUCTOR 



Flight Testing Weather Hazards 

>> Dependent 

>> Thunderstorms m 
>> Winds/Windsheai^B 
* IFR CIGS/VSBY | 

Unknown WeatherlHazards???? 

>>■ Aircraft configuration susceptible 
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ICING 


+ WORST: SLD ICING 

^Supercooled Large Droplets 
4- Freezing Rain FZRA 
4- Freezing Drizzle FZDZ 
>Mce pellets PL 
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>> De-i,ce boots/hot wings overwhelmed 
by SLD icing BEWARE RUNBACK 

>>Rofl excersions and tailplane stalls are 
incideous and hints are: * > 

^Sloppy controls, ice on antenna, wipers but 
* not on winshield or massive amount of ice 
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FIG. 7. Map of the terrain, low level flow through passes 
and canyons, and convergence zones for patterns when 
the southeasterly flow reaches the valley areas west of 
the mountains (Adapted from DeMarrais et al. 1965). 
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FIG. 6. Map of the terrain, low level flowthrough passes 
and canyons, and convergence zones for patterns when 
the westerly sea breeze flow pushes into the deserts 
(Adapted from DeMarrais et al. 1965). 





Shearline thermals 






CE-CAT 



^CAT has catastrophic effects on aircraft 
►f Mountain wave flight into the rotor 
►f Aircraft landed safely, program cancelled 

oeing B-52H Stratofortress' 

Museum Photo Archives 
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SLAT 34.90 
SLON -117.87 
SELV 702.0 
SHOW 5.12 
LIFT 8.65 
LFTV 8.59 
SWET 236.3 
KINX 25.10 
CTOT 19.10 
VTOT 21.30 
TOTL 40.40 
CAPE 0.00 
CAPV 0.00 
GINS 0.00 
CINV 0.00 
EQLV -9999 
EQTV -9999 
LFCT -9999 
LFCV -9999 
BRCH 0.00 
BRCV 0.00 
LCLT 281.4 
LCLP 880.4 
MLTH 291.9 
MLMR 7.88 
THCK 5619. 
PWAT 24.22 


12Z 18 Feb 1986 University of Wyoming 
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SLAT 34.90 
SLON -117.87 
SELV 70Z.0 
SHOW 1.79 
LIFT 2.70 
LFTV 2.53 
SWET 332.2 
KINX 28.00 
CTOT 23.30 
VTOT 23.30 
TOTL 46.60 
CAPE 0.00 
CAPV 0.00 
CINS 0.00 
CINV 0.00 
EQLV -9999 
EQTV -9999 
LFCT -9999 
LFCV -9999 
BRCH 0.00 
BRCV 0.00 
LCLT 283.5 
LCLP 887.9 
MLTH 293.4 
MLMR 9.02 
THCK 5603. 
PWAT 24.35 
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ADDS - Turbulence PIREPs for the SW region 


http://adds.aviationweather.gov/pireps/displayPireps.php 
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NOAA's National Weather Service 

Aviation Weather Center 

Aviation Digital Data Service (ADDS) 
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Pilot Reports (PIREPs) of Turbulence 

2220z - 2343 z 11/27/07 



Turbulence Icing Convection Winds/Temps Progs Java Tools 









ADDs winds FL240 


_£j Jj | FL240 - [2300 UTCiTue 27 Nov 2007 • _<J_>j 

Wind speed (kts) at 24,000 ft MSL (400 mb) 
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i enperaiure ainerence 


*** Wind speed Wind streamlines 


Analysis valid 2300 UTC Tue 27 Nov 2007 
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ADDS winds FL300 


jJhrJ|FL 300 | 2300 UTC Tue 27 Nov 2007 _<J _>J 


Temperature 
* Wind speed 


Wind speed (kts) at 30,000 ft MSL (300 mb) 


Temperature difference 
Wind streamlines 




Analysis valid 2300 UTC Tue 27 Nov 2007 
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ADDs winds FL360 


Temperature Temperature difference 


i I itil FL360 HlT^OO UTCTue 2? Nov 2007 H <1 > _ _ 

** Wind speed Wind streamlines 

Wind speed (kts) at 36,000 ft MSL (225 mb) 

Analysis valid 2300 UTC Tue 27 Nov 2007 
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Turbulence AIRMETs (green) and SIGMETs (red) 

chart created at 2255 UTO Tue 27 Nov 2007 
AIRMETs valid until 03002/28*, SIGMETs expire at or before 0215z/2S ih 



WIND/MB FL100 










72387 DRA Mercury 






SLAT 36.61 
SLON -116.01 
SELV 1 009. 
SHOW 17.76 
LIFT 17.75 
LFTV 17.70 
SWET 92.99 
KINX -13.9 
CTOT -3.10 
VTOT 19.90 
TOTL 16.80 
CAPE 0.00 
CAPV 0.00 
CINS 0.00 
CINV 0.00 
EQLV -9999 
EQTV -9999 
LFCT -9999 
LFCV -9999 
BRCH 0.00 
BRCV 0.00 
LCLT 255.2 
LCLP 587.5 
MLTH 297.1 
MLMR 1.60 
THCK 5602. 
PWAT 5.61 
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Water vapor w US 








7AUE4 5 KKCI 272220 AAC 
>LCT WA 272220 AMD 

lIRMST TANGO UPDT 6 FOR TUR3 VALID UNTIL 230300 
LIRMET TUR3...ID MT WY UT CO A2 NM. .UPDT 

’ROM 5 0WSW YXC TO 5 0NNW IEN TO 3FF TO CLD TO SOW L3L TO TCC TO 

'yQ £ EJN TO DTA TO 5 0WEW YXC 

10 D TUR3 3LW FL1S0. CONDS 3NDC 00-032. 

7AUE4 5 KKCI 272220 AAC 
sLCT WA 272220 AMD 

LIRMET TANGO UPDT 6 FOR TUR3 VALID UNTIL 230300 

lIRMST TUR3 . . .NV UT CO A2 NM CA AND CSTL WTRS 

’ROM CLD TO SOW L3L TO TXO TO 20 SEW INW TO 4QNNS 32 A TO 2 OS M2 3 

’0 2 00 EW M2 3 TO 140EEW SNS TO ILC TO EI9U TO CLD 

10 D TUR3 3TN FL2S0 AND FL4I0. CONDE C ONTO 3 3YD 032 TEIRU 092. 

7AUS45 KKCI 272220 AAC 
>LCT WA 272220 AMD 

lIRMST TANGO UPDT 6 FOR TUR3 VALID UNTIL 230300 

lIRMST TUR3 . . .ID MT WY NV UT CO WA OR CA AND CSTL WTRS 

’ROM 50NNW IEN TO 70NW RAP TO 3FF TO CLD TO E-3U TO ILC TO 140EEW 

INS TO 2 0 3 S3 FOT TO 140W TOU TO 3LI TO 30 S CSC TO 301 TO PIEi TO 

IONS EIVR TO 50NNW IEN 

10 D TUR3 3TN FLI80 AND FL390. CONDE CONTC 3YD 032 SNDC NS PTN AND 
’AR NW PTN 06-092. CONDS CONTC RMNDR TEIRU 092. 

JSUS05 KKCI 272115 
iLCN WE 2 72 115 

:iCMST N0VSM3SR 1 VALID UNTIL 280115 

iIGMET 

:o NM 

’ROM 30SES CYS TO 20 S LVS TO SONW A3Q TO CEI3 TO 30SES CYE 
3CNL ESV TUR3 3LW FL130. RPRTD 3Y ACFT . CONDS CONTC 3YD 01152. 

7SUS05 KKCI 272215 
>LCO WE 272215 

iIGMET OECAR 1 VALID UNTIL 230215 

iIGMET 

JV CA 

’ROM SLY TO ILC TO 30N SEIF TO C2Q TO 60S FMC TO SLY 

)CNL ESV TUR3 3TN FL230 AND FL380. RPRTD 3Y ACFT. CONDS CONTC 3 YD 

12152 . 


AIRMETs 




SIGMETs 
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Composite view of met strut tssyout 
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autheast of a super cell TS near the 


Jetstream Winds 

Overshooting top 

Turbulence extends 
100 nm 

downstream of TS 

Downdraft 

Main 

Developing Updraft 

Flanking Line 




Super Cell TS diagram 



SEVERE THUNDERSTORM 










S30 



TS ANVIL 







TS ANVIL 








S30 



TS ANVIL 



Thunderstorms 



SCHEMATIC CftOSS-SgCTOMAL vi£W Or SQUALL l HE 



• TS contain every known aviationlweather hazard! 

• FAR 121.419 "Escaping from severe weather situations 

...inadvertent encounters. ..Operating in or nearTS, GR, TURB, FC, 
ICG, etc." V 

• Supercells, Severe TS, and Mrcrobursts be avoided! 




Southwest of T 

Looking Northeas 

Building tower in 
foreground 

Multicellular storm 

Flanking line 
under wing 
extending south 
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WTF-67 




feet AGL 


TAF LLWS 


VR3004KT tP6SM SKC 


inds ofiJJSO deare 


iable at the surface pilots could 
encounter a 26 knot headwind loss when descending through 1000 
feet AGL. 
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Airliners 








MILES FROM THE OUTFLOW BOUNDRY 










STATIONARY MICROBURST 
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No W 

Contoct Stage 



d'1 ha’croburst 
\y diagram 






* Pilot must recognize and avoid 

*90 seconds to impact 

* Danger is tailwind and not the downdraft 

*For every knot of tailwind there is a 1-2% loss 
of lift on the wing ex.-50KTS=no lift! 

* Strong ones are not survivable by any aircraft 



Microburst footprint 









Vertical Atmospheric 

Motions 

►>LIFT-Lots of i fl^rtea sed Flight Time 
^Types : 


^Thermal 

pA 

^ Ridge 
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Mountain wavgw pressure wave 


>> Shear-line, Sealbreeze fronts 
^ Dynamic Soamg 
^ Combo:Thermal/shearline waves 
>> Other: Lift i/where you find it! 
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Continous 
Column of 
Warmer Air 



Hot air rises 


»yr 


superadiabatic 

- Defn: no heat added/subtracte 

- "Parcel" theory 

- Atmospheric Soundings RAOB 

- ATMOSPHERIC LAYERS 

• PRANDTL 

• ECKMAN 

• FREE GE(5?mePJHIC 

New Thermal *“* ^ 

Column 
Forming at 

Ground y f Y 


Thermals 

■, it* , 
i St 

t f Bubble of 
Warmer Air 



Separated 

From 

Ground 



Average AV Thermal 















Latest Bak40 analysis is valid at 20:00 UTC . 

Latest Op40 analysis is valid at 20:00 UTC. 

For up-to-date information about the status of RUC runs, see the RUC forum (new windows 
(You can subscribe to this forum to get email copies of new posts.) 

Op40 1 h Forecast, 1 6-Oct-2007 21 (5.0nm/1 1 2° from PHX) 
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